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1969.-The effects of transient coronary occlusion on a sympathetic outflow presumably directed to the heart have been studied on cats. Single preganglionic fibers and a few multifiber strands have been isolated from the left third thoracic ramus communicans (Ts). Coronary occlusion quickly induced an increased discharge of most of the fibers tested. A very few fibers decreased their discharge, whereas some were apparently unaffected by coronary occlusion. Increased firing neither depended on direct anoxic stimulation of preganglionic neurons nor on sinoaortic or vagal reflexes and was observed in spinal preparations.
A sympathetic cardio-cardiac reflex is proposed, the afferent and efferent pathways of which are both in sympathetic nerves. The nerve action potentials were used to trigger electric pulses corresponding to each action potential (see Fig. 4 ), and these pulses were continuously recorded on the polygraph. Firing rates were measured by counting the numbers of action potentials, usually for 4-set periods, and reporting these sums in histograms (see Figs. 2, 3, 5 ). For fibers discharging with the respiratory rhythm, histograms were commonly calculated using as a time basis one-third of the duration of the respiratory cycle (see Fig. 4 ). For all fibers, mean firing rates per second were also separately computed for periods of 20 set to several minutes both preceding and following coronary occlusion, as well as for the entire period during coronary occlusion.
These data appear in Figs. 2-5, above the histograms. (5) and by Iggo and Vogt ( 19) was never found for the fibers we isolated. Table  1 , where the mean discharge rates for each of the 13 excited fibers are indicated, this increase in firing varied from fiber to fiber. Though seldom marked, it was consistent from trial to trial, and was easily discernible because of the low level of activity preceding coronary occlusion. In a few cases coronary occlusion evoked a low discharge frequency in a fiber previously silent for a prolonged time. An instance of the latter is shown in Fig. 1 . The latency of the response was variable from fiber to fiber. Sometimes it was several seconds, as in Fig. 1 (about 5 set), though often it was shorter.
In Fig. 2 , C and D the increased discharge started almost immediately after occlusion, the latency being less than a heart cycle. Although in several fibers the response showed a peak during the first few seconds (Figs. 2 and 3 ), the discharge remained elevated throughout the period of occlusion, quickly returning to basal levels at its termination (Fig. 2) or shortly thereafter (Fig. 1 ).
Coronary occlusion was tested several times for each fiber (average four times). Most of the fibers consistently increased their firing rate, whereas only very few of them showed a decreased discharge. Some of the fibers did not react to occlusion.
The results for the three groups of fibers will be presented separately below.
Fibers (Figs. 1 and 2 ). Such changes couldofteninvolve the S-T segment and the T wave, leading to the picture known electrocardiographically as acute ischemia and lesion ( Fig. 1) . At times only the T wave was altered, becoming either higher or inverted, sharp and symmetrical. Arrhythmias were also observed, especially at the beginning of occlusion, usually consisting of supraventricular or ventricular ec topic beats. During coronary occlusion there was a moderate decrease in heart rate in five animals, and a small increase in one. Heart rate was unaffected in seven preparations.
Likewise, arterial pressure decreased in the five cats in which bradycardia occurred; the pressure fall was moderate, except in one cat, and always involved both systolic and diastolic values. No change in arterial pressure was observed in eight animals during coronary occlusion leading to increased sympathetic discharge.
Ejects of vagotomy. The increase in sympathetic activity induced by coronary occlusion did not necessarily depend upon afferent impulses transmitted along the vagi. In four fibers in which coronary occlusion was tested both before and after bilateral cervical vagotomy (see Table l ), the increase in sympathetic discharge to coronary occlusion still occurred after both vagi were severed (Fig. 4) . Furthermore, coronary occlusion induced a definite increase in the firing rate of other five fibers tested only after bilateral vagotomy had been performed (Table 1 and Fig. 2) .
Transection of spinal cord. In three vagotomized cats the spinal cord was transected at the first cervical level. In these animals single fiber and multifiber preparations were found to increase their discharge during coronary occlusion (Table 1 ). Figure 3 (Fiber 10, Table 1.) heart rate was observed during this and other coronary occlusions in spinal preparations. EJects of anesthesia and of deferent background discharges. Increased sympathetic activity after coronary occlusion was observed both in animals anesthetized with pentobarbital sodium and in animals under chloralose-urethan.
It was also found in unanesthetized decerebrate animals. Moreover, the response was not dependent on a particular type of brain transection, inasmuch as it appeared both in decerebrate and in spinal cats.
Changes in background activity sometimes occurred during prolonged recording from a fiber, but they were never such as to influence qualitatively the response to coronary occlusion. For instance, the fiber in which activity is sampled in Fig. 2 promptly discharged, upon coronary occlusion, both when there was practically little background firing (A, C) and when this was induced by moderate bleeding (about 20 ml) (B, 0).
Subtler interactions between background and evoked activities were observed in fibers discharging with the respiratory rhythm. In Fig. 4 , one of the two fibers simultaneously recorded discharged only during positive-pressure inflation of the lungs (B). During coronary occlusion the discharges were still inflation locked, but their association with the respiratory cycle became more regular, a spike occurring practically at each inflation (A). After cervical vagotomy, this fiber lost its respiratory rhythmicity (D), but could still be excited by coronary occlusion (C).
Control procedures. In a number of experiments, when a fiber was unequivocally excited by coronary occlusion, we also tested the effects of various mechanical stimuli to the heart such as gentle displacement of the heart, light pinching of the myocardium, touching the coronary region with the polyethylene tubing used for tying the snare around the coronary artery, and (in one case) occlusion of a main coronary vein. In no instance was the background discharge of a preganglionic sympathetic fiber modified by any of these experimental procedures. Only 2 of 22 single fibers and none of 8 multifiber strands were found to decrease their firing rate during coronary occlusion. In 1 of the 2 fibers recordings were made before and after vagotomy. It will be noted in Fig. 5 .A that a progressive reduction in firing during occlusion was associated with progressive hypotension and bradycardia, suggesting a rather widespread reduction in sympathetic activity. After bilateral vagotomy (B) the background discharge of the fiber and arterial pressure were somewhat higher. Coronary occlusion neither induced a decrease in the firing of the sympathetic fiber after vagotomy nor produced hypotension and bradycardia.
However, it should not be concluded that decreased sympathetic activity induced by coronary occlusion is necessarily mediated by vagal afferents, as the other fiber in our population which responded with a decrease in discharge was observed in a vagotomized animal.
Fibers not Responding to Coronary Occlusion
No response to coronary occlusion was noted in 7 of 22 fibers and 3 of 8 multifiber strands. However, 1 multifiber strand was studied in a preparation in which a small peripheral branch of the left coronary artery was occluded, and no electrocardiographic change was observed. In other instances, unresponsive single fibers were characterized by very high background firing (up to 50 spikes/set). In these cases, though the conditions of the animals were apparently good, spinal or cerebral anoxia could have acted as a tonically stimulating agent (2, 6) . Other unresponsive fibers, however, had a low rate background discharge, and some were studied in the same preparation at the same time or shortly after other fibers, which were excited by coronary occlusion. 
